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(54) DISCHARGE LIQUID CONTAINING CONTAINER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain stable loading conditions even 
in a large-sized container by forming a capillary force generator at a 
partition wall extended upward from a communication passage of a 
negative pressure generator material containing chamber, and setting 
the force of the generator to a range of the condition of a specific 
formula. 

SOLUTION: Capillary force generated by a capillary force generator 
satisfies a condition of at least a formula: H<h<Hs-Hp-Ah, where h=A 
Pc/pg when generated capillary force is APc, H is a difference between 
potential heads of the capillary force generating part and a liquid 
injection head discharge port forming surface, Hs=APs/pg when the 
capillary force of a negative pressure generating member is APs, and Hp 
is a difference between potential heads of a gas-liquid interface in the 
negative pressure generating member and the capillary force generating 
part. And, Ah=APe/pg when a loss head converted to dimension of a 
length from pressure loss at the negative pressure generating member 
between a communication passage and a discharge liquid supply port by 
a product of density p and gravity acceleration (g), i.e., pressure loss is A 
Pe. 
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A. Relevance of the Above-identified Document 

This document has relevance to claims 1, 11, 21, 31, 
34, 37 and 40 of the present application. 

B. Translation of the Relevant Passages of the Document 
[CLAIMS] 

1. A liquid container for storing liquid that is to 
be discharged, comprising: 

a negative pressure generating member containing 
chamber, which contains a negative pressure generating 
member, and includes an atmospheric air entrance section 
for offering entrance of atmospheric air, and a liquid 
supplying section for supplying liquid to a liquid spraying 
head; 

a liquid containing chamber connected to the 
negative pressure generating member containing chamber 
via a connecting path, and is essentially sealed except for 
the connecting path; and 

a partition wall extending upward from the 
connecting path of the negative pressure generating 
member containing chamber, the partition wall having a 
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capillary force generating section; and 

an atmospheric air leading section for leading 
atmospheric air from the negative pressure generating 
member containing chamber into the liquid containing 
chamber, 

wherein: 

the capillary force generating section generates a 
capillary force satisfying at least the following condition, 
H<h<Hs-Hp-Ah 

where h expresses a capillary force obtained by 
dividing a capillary force generated in the capillary force 
generating section by a value multiplying a density p of a 
discharging liquid and a gravity acceleration g, and then 
by being converted into a length, i.e., h = APc/pg where APc 
denotes a generated capillary force, H expresses a 
difference in head between the capillary force generating 
section and a surface where a discharging section of the 
liquid spraying head is formed. 

3. The liquid container for storing liquid that is to 
be discharged as set forth in claim 1 or 2, wherein: 

the capillary force generating section is arranged so 
that the value of h is given by the following formula in 
which the peripheral length is denoted by L and the 
cross-sectional area is denoted by S, 

h=L/SxY/pgx C os9 
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where p expresses a density of discharging liquid, g 
expresses a gravity acceleration, y expresses a surface 
tension of discharging liquid, and 0 expresses a contact 
angle of discharging liquid. 

[Embodiments] 
[0069] 

The upper wall 10U of the ink tank 10 constituting 
the negative pressure generating member containing 
chamber 34 includes a group of ribs 42 which are 
protruded into the inside of the ink tank 10. The ribs 42 
are in contact with a absorbing body 32 that is contained 
in the negative pressure generating member containing 
chamber 34 in a compressed state. With this structure, 
there are formed air buffer chambers 44 between the 
upper wall 10 and the upper face of the absorbing body 32. 
The absorbing body 32 is made of thermo-compressed 
urethane foam, and contained in the negative pressure 
generating member containing chamber 34 in a 
compressed state so as to generate a predetermined 
capillary force, as described later. The absolute value of 
the pore size of the absorbing body 32 for generating a 
predetermined capillary force is required to be a value 
allowing generation of a larger capillary force than that 
generated in the capillary force generating groove, or a 
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capillary tube generating path (described later); and 
therefore, the value is required to be not less than 50 
pores/inch. This required capillary force however varies 
depending on the type of ink, the size of the ink tank 10, 
the position (head pressure difference H) of the surface to 
which the discharging section of the head 22 is formed. 
[0076] 

Meanwhile, the surface tension of the ink also affects 
the absorbing speed of the absorbing body 32. For 
example, the optimal containing quantity is measured 
with the surface tension y of the contained liquid that 
varies approximately 30 to 50 (dym/cm), at a temperature 
of 5°C to 35°C estimated in consideration of a general use 
environment. Through this measurement, the optimal 
containing quantity was found as approximately 1:1 to 5:3, 
as a containing ratio of the negative pressure generating 
member containing chamber 34 to the liquid containing 
chamber 36. This optimal ratio however varies 

depending on the type of liquid. 

[0091] 

Figure 15 illustrates a state where gas-liquid 
exchange has begun as ink consumption is developed. 
Hp expresses a difference between a liquid-gas interface 
LL in the absorbing body 32 as a negative pressure 
generating member, and the height of the capillary force 
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generating section 60a inside the second path 60 
constituting the capillary force generating section. Here, 
the example of Figure 15 is a case of using a 
thermal-compressed absorbing body 32. In this case, 
since the absorbing body 32 is evenly compressed by heat 
before contained in the negative pressure generating 
member containing chamber 34, the distribution of the 
compressibility of the absorbing body 32 becomes 
substantially even. Accordingly, the liquid-gas interface 
LL in the absorbing body 32 is substantially even unless 
its both ends are slightly raised. 
[0101] 

When the ink is consumed via the ink supplying 
section 14A, the pressure in the bottom section of the 
negative pressure generating member containing chamber 
34 decreases, and the heads of the assumed capillary 
tubes also decrease. More specifically, as shown in 
Figure 5(A), the liquid-gas interface LL in the negative 
pressure generating member 32 decreases as the ink is 
consumed. Note that, the heads are not all even in this 
state, as the head o'f the assumed capillary closest to the 
ink supplying section 14A becomes lower due to the 
pressure loss in the absorbing body 32 as a negative 
pressure generating member. 
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[0043] mmm 2 0 izmm<D%w<Dotthmm#-w® 

[0 0 44] gf*^ 2 1 ICffi^CD^WOttJUffl^JR^ 
lifFE<lffifS£&#©MEilffifg£a^iW£l*l 

[0 0 4 5] »5j<3S2 2 fCE«O^WCDttfit}ffl^J|X§ 
*»tt, ffiEft£££Stt«tt£©ffiEfi£E9E£8tt© 

«ittt 1 / 5 ~ 1 / 8 t** c i swat-r*. 
[0046] m&m2 3tzmm®%m<?>i±mmwi#tR® 

g«ifcttl : 1&HL5 : 3 ©*gffl|*|T&-5 Z t&ftm 
if*. „ 
[0 0 4 7] gjt-JcJI 2 4 £Ett©£$©ld:tHj3tt#JK$ 

[0 0 4 8] imm 2 5 K?e«<7)^cDttftffl?j£&iK$ 

[0 04 9] m&m 2 6 {Cge«cO^BJ©tt{iiffl^#:iR^ 

[0 0 5 0] »*^2 7KE*©«W©iH:lBfl!«{M!l* so 

1 0-3 0mmT*S;:«»:*#»£T*. 
[0 0 5 1] fg*^2 8 fcEftaXHOttlilJfliKfMKg 

CD-tJ£d*. 0. 2 0~0. 40mmX0. 20-0. 4 
0mmT*5Ci^iin. 
10 05 2] »*]S2 9 £Ctto%H0l±iti£3aftMX$ 

ffl*WMK#*»K*l»T. jfflE^f7J38£fl&©fi$^g 40 
*«, 2rl0mmT*5Ct*#att«. 
[0 0 5 3] W*JS3 0 £Elt©8H©iH:ttJffltffM2$ 

1 0~5 0mmt*5Ci:ifMtn, 
[0 0 5 4] M#JS3 I (CE«CD^^©tt{iJfflJK^JRg! 

0~3. 0mmT*-5Ct^#ai 



10 

[0055] mmm3 2 \z%zmv>%w<Dntmmm{tw.® 

[0 0 5 6] #«WfcJ:Sl!tUiffl«fMRggStt, ±gB 

©Si§K}£#L/TaS£ftT^*©T, I>tffl£ltt&#*3fe 
ft. ftffi«4ffl«JR«ftao*£E5B*W#KBr«<OiS5*<!!) 

ft, **»afj9t«TL. ^tf Li»EJlflE5S 

s§('#A$ns» tsi, »*«*AK»c«i«snfc* 

Ttt^ttttMrKAOatr. fCT, «#JR«36©'f >^ 

iWrfeft* C©£Sm. fflE*»i»A»©% 

*af6£afc»aH>*#a9*<SftT. s£«a*«$8£ 
U StfM!Urt£a>6©-f >^©{«Sa*f?ifc;*ft.5. 
[0 0 5 7] ttmjgtt#0?im*®*¥tt£C9fttt£a 

*ft£E*B«— S»c»J«-r*Ctd*T^. Hm*H4©§£ 
[0 0 5 8] 

i%w<Dmm<DMm] ktf, *z£womt&<DM&iz-z>g 

[0 0 5 9] *5fiW©»a^J6©jgffio— 

[0 0 6 0] $r. ^^©^tC^SthJiifflf^iK 

Ti59, *0±I1 OUCH -f >^>>^'|i>g»iab"" 
ZfrZ&ZXfmmn 1 2a*&ttSftTV>£. 

[0061] c©aa?Li 2nitffl/a»K:«fc»)«j«$n 

-«WlC*SlmmS«*t#iiT*-5. -T > 
4. -ece. 01 3 (A) . (B) C#L<jjsf J:5 

-i>9*>? 1 0©±Si 0U£fMMrc.J:b, 
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(7) 



> 2 (DMf&Mtf 1 / 1 0 0 0~ 1/1 0 0 0 OICfMS 
ft*. fc*. Ell 3 (B) fc^f ffiffl*©^ 

[0 0 6 2] ^LT> ^^AgWOD-g&frte-ecD^lfc 
4 1 0©SI€iATIft$n. M^-gg^i: 

mJte^afflj^l 1 ZftLTmHtlT&r), Z<DV)ti 

mi KD-^mta^n. z.(D±m.mmmi iw-sc^ 

1 0 UKte^mSfflO 1 2 O^^ttT^&o 
[0 0 6 3] *Jfc, -OZfyirl 0©T11 OBI; 

£<> fit, tlSitigSTti^SaP l 2127^ JUA-> 
f ffl LT0+t 7 Ol^T^ffl^tlT^ 

[0 0 6 4] l 6it-i>^^>i7 l 0©^ffiiJ(C?*t4^^ 

iz&km&fgtiwmztiT^z. 

[0 0 6 5] 2 0«, ±.m<D-1 >9Sr>9 1 0^g«$ 

feO-f>^^>^10 (IOC. 10M, 10Y) £iR 
^T^. ^>^^-X2 0©TgP(c«*7— f >^->*x 
•y h'Vy h* 2 2^-#:WJC|gtte,nT^-5. #5 — f> 
^->*x-y h"\-y h*2 2\t*r<DW.&<D<±ihUtfTfag\Zl& 

[0 0 6 6] fLT. f>^>i7 1 0(i. 0 1 (A) 
KtkT#:&#"d. ^\-y h*— #-M<D? >2tr-X2 OfC, 
> 1 4 7-'- f >~9 v'xy hA'yH 2 

— f>?yiy V\y K2 2 OO^SSSM^-O^^ 

^ffii 4^(cjiA-r^j:ptcjf Liiin^. -r-si, u 

A*-g&# 1 6 <D&±m&& I6AM7 > 

?y-x2 o(Dm^@Rfr«c^fig$n^^gi*<D?§e{c« 
ei 1 (b) ^TiEmvmmwmtfmzftZo & 

#^<D^>^^r-X2 0«. TEI^O-T >£>>x-y MB 

tef$.znz>z\t\ztzz>„ 

[0 0 6 7] -iyvtpyz 1 oco^sg©^. 



/2 



[0 0 6 8] ^ffiOfiW'f^i'^y^lOfl 
TA^San 1 2^^LTAmfci8aLTgPlr'f >^#t 
^P!Cgabrt^tCjlffifg£m*<hLT<Z)®iK#:3 2£ 
iR$T^ftBE%4gI5«JR^3 4i, mW<D1 >9 £iR 

®-tznn&)\z®m$nrzi&fciRMm3 6£Kisit3 8 

3 4tm^mM3 6 ta-f i o©jsa$#ia 

TH5M3 8jcj§fig$nfcaa?§4 o$:^LT©^a^ 

[0 0 6 9] fki£%£.mt>&®im 3 4 zmfc-rz-t > 
^>^i offl±u outcta. rtgeic^ffl-r-5^Ti« 
$km<Di)74 2fr-mzf&wzn. M.f£^^<Rm^. 

3 4^ffiSlttMT)R^$tl-5©)R^3 2 tiSLT^ 
3, bfrbT, ±Sl 0Ui:©iR^3 2co±®<h©rB^tc: 
X7A*'7 7714 4^fi££*lT^3. ©iR#:3 2te.fi 

>K^3 4rtJCJR$$nT^-5„ CKftdf^W^f^Jg 

-r-5-r >^coa^, -f yz>5>y>? 1 o<z>^m> o^s? 

x-y h'x-y h*2 2 (0HhttiO^®CD{a:B (7K?g^H) 
^SSfcttaSSTW^^iOfe^^^^^J^^^T' 

[0 0 7 0] Sfc, -T >//#t$gP 1 4 A^iiifiKbT^^) 
-iy?m&t?5 1 4(HiZit. x^X^W^ViL«Rtt«(7) 
ffi@#:4 6#BeB£ftTU3<. EE@^46«, 

so ^uyDtri/>(D7x;uMcj;C)^sn, ^n&mt 

>?\-ll\Z&r)®% l \Z^MLts.^%<DT'$>Z>. fflf4 6 

tt, ±^^^>i">—x2 Q\,zmmztiT^ts.^m2\z 
m-tvtmz&^T. 2&mffimz&mTz>£o 

f&W.&3 2\zn ls&£tlfzVim\Z&ft2tlT^Z. Z.CD 
tz#>\Z, -T yZi&i&ffi 1 4CDiSgI5IC«. EE@^4 6®J1 

. [ 0 0 7 1] LE^Ki. ±i©A 

>i7vx-y hA 7 K2 Zmytm&ffitf^yy-M&ffi 
1 4rtlCJiA^n/it#, 1. 0~3. Omrn, 
40 ^nXjlALT^^^i^, 0. 5~2. OmmttS 

-d, ^ y??y>7tfmr)fti£nrzhZ<D-i yztztizm 

±lT2>rzli>T'$>Z>. 

[0 0 7 2] S7i. <>?&ii&Pg|5#JrttffiB#4 6*» 
ffi$nT*50, i3ES^4 6?ii©iR^:3 2 (Cffb#tte>n 
T^SOt, ©iR#:3 2©JEH«:4 6 fC^T^^ti^ 

jrrs. tot, yzm&a 1 4a^mot* 
50 {i?>o^^A^<7S^. mmomsizte. aiE^ftffiSr 
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T&-5aass4 o#><=>jiifta#*Ti^3£, f£j&-r-5syg 

35MK)^B#ICS)iSS4 Ori^-f y.trm&U 1 4 ASTffl 

ssiatH^^ < & o . >>/ ©^eas^a^ i {cbe 
aass4 o^e.^ yzm&u i 4 A*T.©E«itt»2ff i 

[0 0 7 3] ftEE%±a5*fiR^ 3 4 £tt#JRM 

^3 6 tco$«c7)M^ic^>^T^.g)„ -r>^^>i7i 

**lfc-f >f ttftffi5B*»»«Mft*3 4 0»JR#3 2 t 
±ffl« $ ft£ ab 6 «0 4 fc * I^T^» $ ft -5 a ©J? L 
£ft3^£T&-5. 

[0 0 7 4] ±®mi>??>?<n®G\z 

mmiy, 

K f¥LtB£ftT<-5-Y >^©MXfr3 2ftT© 

m& (a«»af) *»<^5t-r«<tt»t»±, safest 

«tt£ 3 4 ©«®«££ < tSIt^SSLn. 
[0 0 7 5] l^U K^ftfc^W^acD + Tft/S^ 

*«WR«*3 4©iftiii«[*^:*<ist. mm, ft/E 

©ifS^. KMMS 3 6 0*«At/h5f < & o T U S HJR 

€T 4 -f > * < fc o T L * 5 . 

[0 0 7 6] — ®)R#:3 2 ©-f >£r KiRjfft tel* > 
^©^Btfl^tcJ^-cfc^S^ftS. 09x«, iR#$ft 
•5?K^©S®5l^3r (dyn/cm) *3 0~5 0SS 

5-3 JR$$M09*igft; 

»flfeaS#JDMrta3 4t«#:«j|4a3 6tO««tttbT 
«. «#1 : 1-5 : 3 0«SIt^ 0 fc 0 

[0 0 7 7] ftJE52^ffi«JR^3 4©XTA*5; 

77l440*t$tt, © & ZltT'tZ tin 

«»3S3 4rtic#icf >2i)m\Littit\z, ±%mm 

a^-r^Ci^ST^f?, *<DtzSt>\Z\t. I7A7 7 
7^4 4 ©§«teftJEE?g£g&#JK#]^ 3 4 ffltt0|5 1 
/5~l/8it5C*WiLK 
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[0 0 7 8] HJBESS£gB**<»:LT©©iKf*:3 2T 

[0079] s-r. sio^n. 0 1 o m^-r j; 5 

IC. fiSS3 8©T#©ftffifg£g|5#iKiW^3 4«K, H 
ffi5g£95#£ LT«®JKffc3 2{C®LT^a®SS4 0 

c»a-r **^ti» A»©%«*fg^a5*»(£-r*ais 6 

*a»6 ltt. »iE-r*«fc-5^ Hfi3 8rt©*|ifi!ft 
W3 2filO-I(;J;r) t ***S«*r*€IB*t* 

to 

[0080] * ft, m 2 ig 1 1 tc^Tct 5 

W»3 8©T*OAJE58*a5»«jttS3 4«IC. ± 
3*«i»ASS©l6 1 aSS 5 4 £» K$g 1 aSS 5 4 

LT^aass4 o tcaa-rs^ 2 ass 6 4 i^ft-? 

ft2^fTfc»flcSftT^*. £©|giaSS5 4 £81 2 
aSS6 4tl;ioTAlIAWM$ti 1 ^2asse 

^^gPS-^^-r^^2aSS6 4©TS«01 1 (D) 
20 J;5(c. ^asS4 0©±«©g#^[p]ic^fiKbfc« 

Sl2aSS6 4©TSiC*5t,iX®iR#:3 2 ©iff*^©^ 

*fil^pOffi©i^ia«Sft*. ^2aSS6 4«. »aT*«fc 
5tC, P1S3 8|^©?»t5i©iR#:3 2#J©-®(cj;D, 

1 1 '(D) T«. ^2aSS6 4©T^ICXTdtaO J ? : >-r 
30 ^£5\Z7-—/1&m<rfT^2>. 

[0 0 8 1] ^3 0I1TH it3 8CT)5 

TMPT**ft#A8S©*iagS5 0t. ^lasss 

oi:iaiT»*«iiiS4 ofcaa-r-5m2ass6 ot 

*^ft-€-'ft 3 _0»j«SftTt»-5. 

[0 0 8 2] b:*5, *^3©^T«. ^iaSS5 0* 
«t^fP*«±«*»J«-r*«2a(S6 0«Rgg3 8© 
te^f6]+*(C^fi)c$ftfcIHIgP7 0©SBtJgfig$ftT^ 
40 5. [335 7 0«it3 8©SffC^L^fc'e»^{C«^T«. 
3^®I70A, 7 0B, 7 0 B£Bgg3 8©ffitc¥fr 

&jgffi7 oc^e,)gfiK$ftTi»-5. ^lt, aass4. o 

LT. ftEE«*a««#4*3 4l'iR§$ftfc©JR^3 2 
tt, i!3 8©B543ct^IH]g|5 7 0 $Mf5 3^Ol7 
OA. 7 0B, 7 0BtS!7 OClCffi^-T^. 121 
SS6 0fi, 8F*g©3o©ffii®iR#:3 2ffl©— ® 

4o Cl©^^«. G3Si5 7 0©/S®lc^iaSS5 0 43«tlX 
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3 © * Kr ih T * 34 * *> $> Z> . 

[0 0 8 3] ±&Lfc^tfa58£j*00riB7B*t© 

mmmiz-Dg, mi 2*#jBLTBiwra. 

[0 0 8 4] HI 12 (A) K*T09tt. ^SrMtLfc 
t>©T*9> $?PgB©"H£Wl . JggB©*g£W2 . 
S=S (KS) *D, #*ffift (ftiS©&&Attl. 3£) 
JditSt, -£-OSfflfiL«, L=Wl+W2 + 2 
d. BrSfgSte, S=D (Wl+2) /2<hft-5. io 

[0 0 8 5] £tt. HI 2 (B) fc^-fWi, *g«Wf® 
tl/fct.OT*0. 4", F*BPg|$©i|>l£W> 813 (JS5S) 
£D£-r-l><h. -t©flffl*Ltt, L = 2 (W+D) . ft 
ffi«Sli. S=DWtS5. 

[0 0 8 6] HI 2 (C) (C^TWi, ^Rf 

ftSiLfct.CDT*0. ^\ H!PaB©*S. Tft*?^, B 
&£2 r £<hT ^OfllfiLIt L=r (2 + 
tt) . ftffifgStt, S = tt r2 /2 <bft-5„ 

[0 0 8 7] fti5, HI 2 (D) IZiZ^FV&tmMti: 

m^^fzmmom, mi 2 ce> ic^ha^e© 20 

J6£>*13©T\ 3£©?I^fJ«B8-f-5., 
[0 0 8 8] ftis, ±3!©|gj6©^-m, Sgl*5<fctf 
!?§2©aS§<hLT, -^-n^tl. «»C«fc0^fiE-r-5^S:^ 
Lft7&<. JlOjJUclfcA. H4{c^t"J;^(c. 
£aSS-£-©fc©TJgs£LTt>«fc<^. Tftfc>*>, Bil£3 8 
©T^lc, ±totfftJE3B£a#£LT©*iRfM 2CS 

fe^m«AffiSS5 6 £*aLTMa»ig»g&4 0 CjgjBT 
*S82»»£LT©€«2l«£iII&6 6 <i:Sr^J«T-5«t 30 
plCltfciU. CCD«t5CT-5t, %«*%±a?S6 
6HU »©-gB£©«K#:3 2 TSCMifiSff 

©4X&3 2©i?#£§tt&£<hft<. 2fe*rt56 

[0 0 8 9] uIT. ±M?b75:*IIJgCD^{Ci3l-j'^)'f 

©»ff*_«cr>#RWT* WK. 014 ft ^ 
LH1 6£#JRLt\ aTTfflV>5ffl»C!)S«SW6'A»' 
KLT*5<. 

[0 0 9 0] HI 4 tefiSffciRttS 3 6K-f >i7£35*L 

(^©^TjfCj^TffiUitf Stt, ^ILLOgg 

«T»IO«*©^7EK:«»Lit®**€«*Hstt, « 

BEfi[lt4:iB*©lltUTS!3tSn-B-. 

[0 0 9 1] -A\z. HI 5tt-f >^©jfi*lcfls^j5«5? 
**«J6*ofc*IB**U Hpte#IJI?g£gl$*f<!:bT© 

S§2as§6 Oft©%ff?j3!£a5 6 0 at©BS©Ita& 
*. Bl5fcjS?-«tt, Jftffiti!fttt#: 3 2 so 



75 

lr»Jfc»&T. 8R«R#3 2fi^»l^— Kj»EE**n. ^© 
»ftffi*£ffl«<BMA£3 4rtfcJfASns©T» 
3 2rt©JBEtt*©»*tt*»ftO^-<tft*. Se^T, © 
1R&3 2F*q©»;ffi^ffiLL«tati7K¥TMiS*i'>L^-5 

[0 0 9 2] g-fc. Hi 6ttBC<-f >^©tH»lc^ 

3 2 fi£E«*»«iR«3S 3 4 ©^ffli 

0fe«»ft0**ftflc«©*«flEft(MlltT4~4. 5f8 
S«ffi«UTjfAT*©T. £E»*©»**«5Fi^-t:ft 
0»t». fi£oT, tRW.fc3 2pWfaMRffiLUZ. H^ 

»I6£fc*. d©*£, HpimiS#lLLC9lT-St 

[0 0 9 3] H 1 5*5<fctfH 1 6 IC&l^T, A 

h(iga?§4 OtttffifflMttifclSP 1 4A£©M©ftEE 

& p t a * toils g © a t m o ft $ © c x & l & m 

^•yKTSO. JI?Jig£:£A P e Ah = 

APe/pg tft*. BE2j*fcte*'K# 3 2 F*gir5g£-f 
*©T, H^©ct3(r®JRft:3 2©fflS«£ttttifflttfl:# 
1 4A©JBWi:OWOBE*»^-C**. &#ttM£ 
3 6 <hajlS§4 0 t©ra©ff^J»^tt(S(^0-C*>-5© 
T. AhSl$T5tii)i:H 3 6 F«9©JE* 

irttl&P 1 4 AOiSBBiOJBErt^y K©te€#JMitf«fc 

[0 0 9 4] ft*j, WT©ibf^iSS©ift^Ttt, 
A?S(C^lilSS5 0 4s«ttXJB2ffl»6 0*«»l«Snft» 

mzm^Tffotf, ^fF*«*»©*3&»»j«*nfc» 
[0095] -r >i7^xy bummmt>mm?z>}i> <i 
[0096] ftffi$s£a«*iW£ 3 4 rtoftffijg^aw* 

Ta5^KiR^3 2 K3fc#ft»©< >?##«$nTV> 

>i7©±S (^#®) (H2{CLLT'^f) *«iTt 
S„ d©t^©%^ftffi©A^^«, fiJ£58£SI5#©^; 
*lfiiit*W**flf*ti!taiP»*iii36»6©**»iBL 

[0097] «6ic«»*«]t*. ^mm-m-L-LK-kmrn 
A»©ana»5 o©±jaa»cai]iUfc«. ^ir/w^ 

3 6©)ggi5©ffi^^2aSS6 0Wct0feiS<ftS<»:. 
fgl>IS§5 0i3«t^2as§6 0^aUT^iR^3 
6(cAa*^S$n^o C©i!3*. «#iRlfl*3 6rt© 

gBWTS^K'R^S 2©EE^J<h©M^<»^-r'<<. 
1R^S3 6 3 2*^aS§4 OSr^L-T-f > 
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[0098] -i>^mm^\t. ±.m<D%m&m*mmw 

^^i(cJ:i9^«$n^„ SEoT. IB2aSS6 0©^j-j£ 

J? L T ^ 3 £ £ ©fg£ftj£ £&5£T# .& „ 
[0 0 9 9] EI5^#BSLoo, *^B^ii«^, 

-f>?3>>? i owiifpigatc-Q^piTti-r-So 

[0 10 0] ftflE^SB«iR^3 4iCJR^$nTV^ 

0u££%±2-&z. mis. >i7^>/7 1 o(c«, ^© 

^fflHfl^B^-etiftffi^^g|5*tT^-5KiR#:3 2^(C36 

«7jclgft $ «3t^jg V» t Z 5 L T H -5 „ 

[0 10 1] -1>?mifeni 4A&ftLT-1>Wffi% 

U &<^&L^»W©7j<!iifcfiT-r-5. -TTi^^, 1215 
(A) I'^Tct^C, -f>^fi»f;aot, A/±fi£gB 
M3 2©a«#ILLWLTlK. ;©i# 

[0 10 2] £tc. C^t^W-r >77^>/7 1 OrtT© 
3££ftJEte||JEf8'£8&#3 2Oit-D^l : ^(c c fc0> *5=t 
tf. -O^^x-y h/\y K2 2©ttmo^J*S5TCDBE^ 

[0 10 3] SSK-f >*tft|fi*j**i*£, fSML&WL 
L^ftTL. 0 5 (B) fcSTttlBtfcO, *ftiAB 
©Sg 1 fflSS 5 0 ©±S*WIL L ©±«CftBU 
W, 1 ii«S5 OrtfcA^A-S,, £©££, ©iR#:3 2© 

JB 2 as§ 6 0 tCfg£ * tlZ j&VhS < 'fc * «fc 5 |c 8? 

K6ort©^^x*x*t«sn, 05 (o ic7K-r=te> 

SS6 0i5j;CfiiaSS4 O^IoT, tt#JRiM£3 6£* 
A£tt-5>. 

[0 10 4] *#«M£3 6C*»xa«*A;*ft-5£. 

-f >:?#?!£#<K*flS 3 6 SftflE$6£aB#JR*W[ 3 41; 

t>EE##ii! < ft 0 , ?g 2 aSS 6 0 \z-i > 2 tfffi.\ LT/ 
-X^X^fiTf £©T. SSfc 3 
6^©iSA7W?lt£tt-5©T'£>3„ . 5( 
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[o i o 53 ;ct, -r yzmnmzn&t. ± 
SS6 oftot-xtixAmmmzti. ±%tfmftt&#iM 

3 6C«A$tlS„ ffioT. «*IMBLLa<;*«*AK 
©SgiaSS5 0©±SSKSJjiL;t&te. m^EL L^ 

$a.£<Dmmvim£m&Ctz£3i, ^2ass6 0rt©^- 

ft. -r yt5>y>? i o^(c%4$n-5A£E*i{5«-^(c 
>o «H»sn*^t»c>a:*. c©nflEte. sg2ass6 0ft© 

SS2ffl» 6 0©-+ft<!:«Efli-r-6-f (3?®3g 
[0 10 6] Sot, ^«^^*S|5T*S^2aSS6 0 

(r^-5j;p{c^-rntf, -r yt>*?>9 1 o©j8it£^ 

5. 

[0 10 7] ftii, -f y$i/x.y bs\y K2 2©tt±tfiP 
T^fiJcBiC&tt-SlE^ti, ^ 2 aSS 6 0 ©%g;£K ®<K# 
3 2©EEm i3=fctf. -f>?ftjeni4A»ltS 

[0 10 8] ;;T, _hi$C9if§2aSS6 0. 6 1. 6 4 
*J:^»5zEf**2a»6 2. 6 3{CS^^n-5-]-feft 

30 [0109] ±M>»ct^{r. -i >?<nmminmtsizz> 

Z>tztb\z\$, I 0t*UZ%±2tiZ>fkf£i}m 

te—feizfflwztizzLtw&m-v&z. -r>^7^ 

>i7l O^y K-#:S!CD^>77y-x2 OIC^^ 
J^fiSM £ ©M (c ttBf jeoftB's y K ©^d^fiES tlT t » 

[0 110] Sfc, ^)R^3 6to<D-{>9$:m*y} 
^^ffiLL©S5$^^^{c|ft^UT*< 

[o i 1 1] c:n5,©^#^^fc-ric«. %mtim$iffl> 
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[0 112] 



H<h^H s -Hp-Ah 



(i) 



^ ft staiffl^ cd 0 1 m -h jniss g o«t£i o fi $ 

A P c <tt" h = APc/pg, Hte^«?jfg£ 

stt. Affi5S£m.*CD^;hftttmfflS£#CD$&P tl 

ftJE5E4BS*r<0*«*S:AP stni:^. H 
s=APs/og, Hp«ft/£^±gi5«rt©^fK^®t 

h = L/S Xr/pgxcos8 
CUT, LltZ<D<g<Dmm& (cm) . S lilUrffi« (c 
m 2 ) . rit-i > 2 (Di&m^tl (dyn/cm) . 6\t 
ftftfefc, pttf&ft <g/cm3 ) . *5«fctf. gtt«rtiO 
(9 8 0 cm/s 2 ) 
[0 115] SfoT> ^ea«435©-*fttt. ★ 

l/cos0 x pg/r X H<L/S ^ 
fib. Ltt^«a«£»©«Hft. Stt^CD©rffi«. p 

[0 117] ^PSl:-f >?->*x>y hsBflftB 



3K t©MOft£E«±a«lC*Jtt*JE^«**ltt 
EffiS'p tftrtSoaS g CDttTfiJ 0 ft 3 0*7Cfc£« b 
&»*AyH, T&fc>*i. BE*»5fe*A P e 
Ah = APe/pg'. 

[0113] ti5T. -jRC ^fflWrttr^^f-a^ 

[0 1 14] 
[ft 8] 

(2) 

★ (i) 3£ft (2) stcftA-rs-tic^o. TfficosSft 

[0116] 
[ft 9] 

l/cos0Xpg/ r x (Hs-Hp-Ah) (3) 
&\Z&±ZM.&A J T°'PU< tb±%l££iQ - 1 0mmH 2 

[0 1 18] cnft#<rr-5<h. ft$CD*7c(C^&Lfc 

[0 1 19] 
[ftl 0] 



H+hm<h^H s -Hp-Ah 
SE^T. (3) attKTOJ^lcfta. 
[0 12 0] 

[ft 1 1] 1/ cos© x pg/r x(H+hoi)<L/S ^1/ cos0 
Xpg/rX (Hs-Hp-Ah) 

^uT, 1312 (A) \Z*-?1$Mmffi<DWi 2 jISS 6 0 ft 
«aWlcfflV^T. JlfcttfcftttS:***. 
[0121] (USS^Jl) ^. ^Pg|5C0*sWl = 0. 2 
5mm. /gg&COigW 2 = 0 . 24mm. g!£D=0. 3 
8mintt*i. (»ffi©«»ftttl! 3 g) ' d 

feliliO. 3 8mmT&0. L/SB1 3 5cm-'T* 
-5. -5-bT. ^ffl3g2j4 6. 5 d y n/cmM >:?ft 
fflUfc**. «ttXiM*»ftJEtt^5. 2cmT6o 
Ac. cfc-^T. hmAUcmT, H^2. 7cm. Hs = 
10cm. Hp=l. 2cm, A h = 1 . 5cmffl| 
9 6<L/S^1 8 9ifi5. 

[0122] mmw2) &\z. mam<Dmwi = o. 

2 6mm. JggPcDi|isW2 = 0. 2 5mm. S§£D=0. 

3 2mmcnt> £4®S (&ffi©«&fctel. 3 8E) 
dt>li:£0. 3 2mmTra5D. L/S 1 4 0 c m->T 
$.-5. ^bT. «®3I*J34. 8dyn/cmffl-f>^ 
ftfflV>;fc«-&. ^^^f^ftJI^-4. 9cmT-&-? 
tz. i^T, hmdUcmT. Hd*2. 7cm. Hs = 



(4) 

10cm. H p= 1 . 2cm. A h= 1 . 5 c m<Dm 
-g-. 1 0 6<L/S^2 0 9c65. 
[0123] (HS60IJ3) HBPgB©*gWl = 

0. 2 5mm. )SgC©ifiiW2 = 0 . 2 3mm. t£2D = 
0. 3 4mmi:t5c. #4®ft (#ffi©«#ftttl. 3 
g) dfc«t£0. 3 4mmT&0, L/Sttl43cm 
-1T*^. -E-l/T, SI3g^)4 1. 6dyn/cmCO-f 
_>?*JHlr»fc»*. 3 cmT 

$>r>tz. JtoT. hm*U cmT, H#2. 7 cm. H 
s = 1 0 cm. H p = 1 . 2cm. A h = 1 . 5 cm® 
12 3<L/S^243t*li. 

[0124] ss§ 2 ass 6 0 (Dmmmt. ft 

^^-T-S^-fetbT. *x«S*«. 0. 20-0. 4 0 
mmXO. 2 0-0. 4 0mmgKT*^ K<K#.3 
2©^rt^co«A»ft^^:<Wl^^lC«. «**j»*<t0 

[0 12 5] ^1388 5 0(D8ffS««^2a?S6 

0<DWB«J: , 9t>A^ttn««t^. H2®S8 6 0CQ*£ 
tt. Sa?S4 0»±^6 2~1 OmmSST'-tK « 
-r^-5<t©iR^3 2 CDEEgdt^-ti-r, ftT^^iafttX 
^3 2OftAW^#ftg : tt^>-r^iC0-C ! , 4mmSSdi«F 
$bV^. 



1# §3^ 10-1 93634 



21 

[0126] sgiasss o(o±^(DM^it. mm 

iSaSS4 0©±Sg*>£ 10-3 OmmiST^S. 
[0 12 7] meiz, ;®-f>^y I7 h/\. y K2 2© 

S«T$r^T. -1 1 0 ©&fflHfl$&tt&©}0J5| 

[0 12 8] M^®LL^liiSg 5 0©± 

*fcsj&-r 3 2 ic-^a^nfc-f >?£?gg 

T-Sffltt, Rft#3 2©^«;ft£a&#ffiLL£P±aiP 

tC#^-e©ftEE«^?g#®L L#?g 1 aSS5 0 <o±m\z 
SJ»-r«*TfiTUT^< (Pl*6P2ffl«S] ) 0 5 
(A) tC*t£T-5) . 

[0 12 9] ftT> a*MLL*JSHK5 0 09 ± 
SiCiiJ^-rst. *-*l£T«iK#:3 2at5*4AJE£fcJg s 
LT^fcO*«. f§2aSS6 0©f££-f 3H/£icJ2J9#fc> 
0, £E**tP2 (0 5 (B) K*hfc-r*> *6P3 (0 
5 (C) -5) C±#-r*. ^©&, £WK**3?» 

fS£ft£E*<-£ (P3) K«fcn*. 

[0 13 0] tit, *HMZMS3 6rtO-f >ir*t^x 
»»*tl«itWTtt, HB4 0CA«H>*i*t* 

KRiRaftSO-T?. -P$FWJaEA*J_k# (p 4 ) -T-So 
[0 13 1] $6t-f RIKA: 3 2 3t 

[0 13 2] 0 8iSi^0 9$lHT. *%WCD 

^LfcH7i»tkL^^K9ir*. ft*. 07ftnL0 
9 fc*t»T. (A) t*W-aAy^>^ttaMfOWBf* 

(b) ic*i>Ttt/««i*3ao»jiiiH'ft«b' 

[0 13 3] 0 7«±a>Ufc5ISS©^^^W(C*L 

■ensr). l»l©»*W«TIHK3 8»c»»t6n>S:» 

[0 13 4] H8K;S-r»J6tt, *M«ASS©?il 1 aSS 
5 2*J;t^«*5e4aT*4»2ilBS6 2£ 1#2© 

2^©»ia»5 2i4'3ffl*2i«6 2t^Hfi3 8 
[0 13 5] Sfc. -B 9 *a*AK©8 

i ass 5 3 * £zt% < gjj%<kB-?&zm 2 ass 6 3 «« 

*a l*f SO^fiS^TiSl^feOT^-S. fcfc'U CCD so 



2) 
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lt>CD^iaSS5 3©i®7>tjK<, ©jR^3 2 

-r-5©#$?£Ln„ ft*, ^2aSS6 3 0iSU3£l± 
[0 13 6] ft*. *«9§tt. A§lffl^>?^>jj: 

jgffl-r^<ft$nfct>o-ca5-5*s, ctuciserafljT 

[0 13 7] ±i$LfcHi60!|Ttt. ***»5fe«*»j« 
T-5^2aSS^. SU&£&Lftn&H;:tt, fg&iRgrggg 

fin. IWI, ^©€«*5B^»d<**tHfiD*fl=TT. 

[0S©ffl#ftgffiBJ] 

[01] *5SMOSII6©-jg|g©-f >^^>^i$J : ^y N 

(a) itmmm. <b) «§s#&£^-r. 

[0 2] #56fi©£li©-»tB©<>^>*£^ W 
®0T&3„ 

[03] 02©^ >^^>^osaj$^-r»«HT* 
So 

J04] *mw<D-( >??>?<Dm<DmnmWt<Dg&$: 
[05] *5tw<D-(>??>?<Dmtmm£mBM?zfc 

56©«BSSff®0T^^ <> 
[06] *5BWfc^*»*-f >**>ir£fl§nfc-r>4r>? 

[07] 02©<>i7*>*©gg B £^ t - (A) ^ w 
HrE0*<fctf ( B ) RsS©M^WlES0Tab^>„ 

[0 8] *%wom<nmffi<DMmz*k? <a> 

EB*«fctf (B) Rgg©«xt:6<JIE®0T&£. 

[09] *56«HO$6CffiiO*|fiO»16*7K-r (A) ft 
a««»B*S«fctf (B) Hg©Mie«JiESi0T^^ o 

[010] *%w<»zzizm<D'Mm(DMmz>KT (a) 

W«©*5Stt»«|g. (B) B3g©gtiSWIiriS0*J:tf 

(c> Bie©^it:wiEffi0T*-5„ 

[011] *«W®S6fc:«io^|fi©»MisjKr (a) 

Hfi©*^w»«ia,. <b) sg©iEH0 > (o us 

©«5SW»rffi0*J;tf ( D ) ffig(D£££ft!i©£tt©« 
^W»rffl0-C*-5„ 

[01 2] I #fg^©^£fg£g|&©«*0jg|g£ (a) 
~ (E) ^•TBg©«JCW»f®0Tab-5 <> 
[0 13] **W©*J8<bffio»l8o-f 

[014] **9iO-*jSo»J6©-f >^^>^s*r 

[01 5] *%w?>-mm<DMm<D-i >^>?£^-r 
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[HI 6] *^BJ©-Hlifi©^Wf ^^^>^S*f 
1 0 -f 

i 2 

14 -i>^m^m 
i4A -ozmi&a 

3 2 (ftffi$8£«#) 



3 4 ftEE«£»««Rtt£ 
3 6 ?S{*:iR^S 

3 8 II 

4 0 gffl?S 
4 2 'J 7 

4 4 I7A'7 7 7l 

4 6 

5 0. 5 2. 5 3 *§USA$ (SB 1 SISS) 
5 5 U 7 

5 6 ASUSAMSS (81 1 SSS) 

6 0. 6 1. 6 2. 6 3 %W^5S£« (SI 2 
6 6 sfe«2j3B±ag& (f§2iISS) 



[01] 




[12] 



[07] 



— — — — ^36 a'a 
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[012] [H13] 
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